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Abstract:  Peptidylprolyl cis/trans isomerase, NIMA-interacting 1 (Pinl) is a peptide bond isomerase that catalyzes the
phosphorylation of serine (threonine) - proline motifs in proteins and has the functions of regulating protein folding,
intracellular signal transduction, transcription, and cell apoptosis. Pinl is widely expressed in the central and peripheral
nervous systems and can regulate the development, apoptosis, and synaptic activity of various neurons. Although studies
have reported that Pinl interacts with neuronal substrates to affect specific signaling pathways, there is still a lack of
comprehensive understanding of its biological function at the neuronal level. In addition, an increasing amount of evidence
has shown that Pinl plays a crucial role in aging and age - related neurodegenerative diseases, including Alzheimer’s
disease, Parkinson’s disease, frontotemporal dementia, Huntington's disease, and amyotrophic lateral sclerosis, in which
it mediates various roles from neuroprotection to neurotoxicity. Therefore, further studies are needed to investigate the
biological function of Pinl in neurons and clarify the molecular mechanism of Pinl in age-related and neurodegenerative
diseases, so as to provide molecular targets for the clinical treatment of related diseases.
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Pinl (peptidylprolyl cis/trans isomerase, NIMA -
interacting 1) J2& 1996 4 A& 3 A —F 15 A 22 53 240 2R 1
JoRH R — T 3k A B AT Tl R A 4 R — M A R ok
I a R — I 2 e A I/ B =2 S kA
DRST 10 I 22 R R Tt S AR Tl 2 - N-IR 3 1 WW 25 B 5
2 58 TR — I 2 R B 3 PR — I W e 7 A S 4 A LA
FH', G- g A i 21 JOK 6 S A T 285 g Bl 0 52 Lk AL 0%
PERTS Pinl 5540 A R 00 5 B I AR S T Y R R
(030 S0 5 1 P S D8l | 22 1358 e 2 1 8l AP XL
SV T A BRI AL VR Y B 1 O ) R AL 22 E R — T R
iR R 5 2 R — Bl A R L 7, Pinl A TG 1 52 2R (4 e 0 1R
Pl o AR Ry Bl A AL R 25 28, Pinl 455 R 51
B G AR T R E v MR R B — R
P BT AR FH ST 248 L 37 55 DI RE 30N L 5 Pin 52 1 4
JiJE A R RRD S BEAE , Pinl 38 55 A S AR AR ELE FH A
PE TR A T R B B R AR AN R SR A 2T
DIRE DT R PR BRI . JI A0, Pinl 047 5 3L s 24
IRATHERRAR SR IE . AT Pinl 5 ARCHIZIRTT
PRSI I OC R TERIA
1 Pinl 5TEHR

ZSE T (Huntington disease , HD ) J& — F 5 P 35t 15
PERP 2R AT PERON , IR WA 1 i A b CAG B A2
PR AR AE R BORAA T S i 28T i R B
T F IR AR 15 AE 5| R ORI 28 M 1A [ AL
DNA 45343 R 28 T0 U8 TR A Ay 2 O HERIL AR i Je e 410
il X ¥ (p53) A 2 A8 A = A i 2 1 7 A= 1) B P 00, o
BAE T EEAEH . Grison Z"HF 5T & B, HD B4 5E
Jei M e B FBCIR A 4 2 L34 v pS3 HZK-F- T i
GEAR B F IR AR 1 RIE T K T IR B DNA 451495 [ g, I
55 pS3 7E Serd6 i B R 1 3 7K 5 AH OC . FE IR SIME A
W, pS3 1k Serd6 MLRERRALHY LG 5R 7 A2 T Pinl #E47 54, e 7F
Pinl 5 pS3 A E AR, 5 S O T L R ek, P
o RF S 5 S B pS3 A Serd6 BB IR 1L 5 S0 40 il JE 2]
FHBELHR 150 08 T4, Pinl 19 549 A5 & pS3 U4 11 SC B
BB, AN RFGEIESE T LA RS, b 28 AR (1
FIEWEE AR PE Pinl 42509 p53 RSO , DE T S 9
0= AR AT ER [ A 223K ISR ZE L Pinl/pS3 i B
SiESMZITE T, HARTE AR 0 WU Y PR R
e ITER P ALEREESE o B, 0] Pinl AT BBIZIAYT
FIEGR R R Z
2 Pinl 5IBEHRRB

Pinl 25 T 4= 755 (Parkinson disease, PD) 1 & 2
K. o SEAMAZER PRI PD 4 ZUF AR A9 2R 1T SR 4
R, —Fh 2l RE R 28 fil T 22 JC B T . Ryo 5517 BF
FELUEW] , Pinl FURAE PD B K B% 5 kb, 0 5 o R
iR A 1AL TR A T AL, TR T o S Ml A% B 1A 293T 4

M, Pinl B3 FRIRAEIE T o 28 il B AL AR 9T AR,
BN -5 A% 2R 1A F S B RUR S, 0T 5 - 28 il 2R
HARES G e H S o S il A% & H A AR, TR o-
A E AT N 8 . Ghosh %5 1F 5% 2 R, 1 22
BRI T 5T Pinl 2635 LM, H Pinl /E MR R T+
AR AR oA M, S AR VT L % IR ZH AR L
Pinl 7E5E )5 #Y PD (2 I vh ik B35 bR, e Ahid A 9t
E R 1-H 34 2R LML 0E B F (1-methyl-4-phenylpyridine,
MPP") &b B 4 2 ELE i MNOD #2800, DA KCTE 1-F 3-4-
HI-1,2,3,6- DS M IE (1-methyl-4-phenyl-1,2,3, 6-
tetrahydropyridine , MPTP) 175 3 (1Y) PD /)N BB 78 1) i 22 Joit
i, Pinl ik B3 FIH, FH siRNA A S5 Pinl, w] RLBH
1 MPP 75514 It K2 1 1 3 (caspase-3) 376 1 DNA J Bt
b, X FK W Pinl PRS2 2 L RERERH 2T T2, ILAh,
ANTR A4 Pind #0461 7] CLn i Bk B ) AT 98¢ 2> MPP*BK 2 ) Pinl
R -5 il B B R AR | caspase-3 B AN £ 0T AL
T2 AE PD Y MPTP /) BUREAS o | 35 R T 400 1 Pin1 714
ik, BT RETE IS sh RS | 22 L HRE IR AR Tt 2 B BE
M2 TER F214 . 55— Pinl M5 (PIB) 7 F&{I MPP*
7500 2 BB RE AN AL AY o S il B 0 SR A, R
Pinl (% 118 AT G823 5 350 o S il A% 21 1 I AR DR AT 8RR 4R
A3 B E B A 240 M P AL AT AR I i T —
3 Pinl S5EMEHR

B WEFE &I, Pinl 785500 /)N BUFES-5509 (temporal
lobe epilepsy, TLE) & # 3Rk T, X RUIZE A0S
5T KA &R, BRI (gephyrin ) & —Fh 5 fif
Jo SCHRER T, T AR HE -2 TR 2 AR TE A ] M 5 M 11 2R
L REBENMLICEN, Pinl BBA T ILEN, LLEA A
Pinl 7£ TLE B 2k # F A" . SR ETOLIRE &
B, Pinl 28 A7 T 900 S5 25 A B 2R 25 A 075 3 0 /) B
(18 7 T oA 28T B IR AL L S K A IS
(X5 RRZE AR EE , [ &P B 52 R AR /IS B S R Bz J5 v i
Pinl 3K T, AT S PUREIED] Pinl 5 N-H1EE-D- R4
ﬁﬁé%ﬁi(N—methyl- D-aspartate receptor, NMDAR)2A/2B
7 3% (NR2A/2B) 2% K (NMDARs) B % A= M 5 1E
NMDARs J& HAR #1282 2R G0 4 IR RE 5 i 1% 128 1) i 8] 19
#, H Y RE 7 Z2 R A SR R RR 04 T, AR &R
() , 24F A2 1T NMD AR it (9 384 ik 48 B 6 45 F s 28 5048
T-HA EEAMEHEVE R, BT NMDAR ] DA i 280 ff
PR, BRI, HE Pin 5 4 1 b 52 ) 1 2% fi AE DG 2R 1 -
95/NR2B (PSD95/NR2B) & 3 1 #4112 1, AT X NMDAR
I3 1Y 5 il A% 328 FE RETE 877 AR A2 . Pinl YR IA
/0T BNMDARSs 1) 2 M 4528 kD | e 2 80 40
RS TR A . U 1 & A R S v, Pind W] BB IR Y
TS PERRE A0, SR, Pinl 9875 NMDARs K 1H
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FB W I N FERLR AN TR B
4 Pinl 5RIREBIE

[] 7R P T R (Alzheimer's disease, AD) & Z4FE A i
B R UL TR, I R SR I HEAT RN R IR ANC I
Nk . AD YR RUEME T Z AT, A AN e R 4
JifL PN A 28 i 2T A 4 2% (neurofibriﬂary tangle, NFT) JLAH 15
% . NFT 2 tau 8 1 BEBER AR U T8 SR AR 1A, 2
AD [ b5 254, NFT U0 FR (% i 5wl 28 48 1 0 4 B2 A
SIS BB S T GE AR BRI TR 2 e A
AR B-JE M2 I (amyloid B-protein,AB)?ﬂ}ﬂz[wio

ZAF Pinl bR/ BB 3 0t 52 2% 0 5 N AR
F SRR AR RSN S RENERE |, A BF AN 1 GE R R IR
N f 2T . BRRRAK tau 1O BE AR R R BN
IR R A L R B, A Pin L AR /N RV AR o mT % B
R A tau 7E R Hh A LRI Z2 202028 Pinl (3R IK/KF
TERRZ T o3 AR R v N, 57 2 A A= i il 10 b DR AR
B K200 e AD /N BRUBE RS (4 4 22 40 i v, Pind B R
PRI E 52T R 2 A Pinl 58
PR AL 1Y) tau FE 22 07, IR tau MG 8 (A 025 2 A0
P, Pinl AT AR tau DT BE S I (45X 45 44 1v) D) g
S 3 2K PR P 2 A e, W vaa T DL B R R AR
735, Pinl Al i E4E AE AL B IR AL ABThr668-Pro 3 M
i 2 380 i 2 S A AR LA A DA SRR - 38 7
M, E AR E AR WIAETE R AR T Dy 1) & R X B E
8 S Pin Ty AE A% S A S AD EJi 1 O T E PR
Z—0
5 Pinl SALEREMREL

125 4 ] 22 5 £k, (amyotrophic lateral sclerosis, ALS)
S IR ATV, e N s st 40T, S EE g
FILE S0 7 W R ME A 55 R T F I 5 8 45 L Tridloy
SEVIE T R B 3 i R T AL s  AE— /N4 ALS
SR B RE A K AR B 3 Je B b & B Pinl RIS RE T
P, X R W] Pinl B2 K 2 AR AT PR AR 19— VB FE A bR
BY . SR, HETESMIFSE X Pinl 7E ALS i ik 1%
NMEAEALS R BAE B b i 2 5 R Z E D . AR
W, Pinl ] BEAE B W2 1k #2822 B U TE A A 1Y) S AR
XS ALS DB CH b ol 2838 47 PR 20 1) 2 AR R
AWK, Pinl 50 270 HP B RR 1L 1) P 28 22 28 11 i
HASE, IFAE ALS 52 M 14 B8 4 28 o0 A 3o 1k rh 3 s 1
TERBIRTE R IR0 R R g oorh &3, % £
I A A T TR Al Ao 6 2 2 1 T R SR AR I, TR S T 4
SR BRI NS Pin | g 47 B9 A HERR B B R 1L
T2 22 B (R SR AR R IR G, SR R A AT T
2513 ) Pinl 5 siRNA B Pin1 232K J5 W] 80 AR HT
AR BE VR T, Pinl ] f8 38 2o 300 93l 2 £ 1) ot 2
2035 A S SR AR AL AN AE T
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